Abstract-This paper presents 4-point 1-step block method (4LBVP) to solve the linear 2 nd order boundary value problem (BVP) with Dirichlet boundary condition. 4LBVP will solve the linear 2 nd order BVP with Dirichlet boundary condition directly without the need to reduce it first into the system of 1 st order equations. 4LBVP will produce several numerical solutions simultaneously in one step. The formulation of the 4LBVP will be based on the Lagrange interpolating polynomial. 4LBVP will be used together with the linear shooting technique to produce the numerical solutions. Comparison with other methods will be given to show the advantages of this method.
where p(x), q(x) and r(x) are assumed to be smooth functions. Equation (1.1) is an important problem and can be found in many areas. Therefore, many researchers such as ( [1] , [2] , [3] and [5] ) tried using their own way for solving this type of problems. In 2002, the solutions of (1.1) have been made by Fang et al. [3] . Fang et al. [3] proposed three types of method which is finite volume, finite element and finite difference methods by using the inversion formula of a nonsingular tridiagonal matrix. These three types of method have been tested on the same problems. The comparison made shown that there is not much difference in terms of accuracy between this three types of methods except for the finite element method where the solutions provided give a better accuracy especially over finite difference method for some problems. Caglar et al. [2] in 2006 proposed another method originated from the spline functions called as the Bsplines interpolation. Caglar et al. [2] specifically compare their numerical results produced from B-splines interpolation with the methods given by Fang et al. [3] . The accuracy from the numerical results produced from B-splines interpolation was clearly higher in comparison with Fang et al. [3] especially when the step size is small. Hamid et al. [5] in 2011 proposed new method which is an extension from the cubic B-spline called as the extended cubic B-spline interpolation method. Hamid et al. [5] managed to produce more accurate numerical approximation results compared with Fang et al. [3] and Caglar et al. [2] . Other method such as extended Adomian decomposition method was used by Bongsoo [1] in 2007 to solve the two-point BVP. This method was based on the Adomian decomposition method with a new modification to overcome the difficulties for solving the BVP. Some of the recent methods is He-Laplace method proposed by Mishra et al. [6] in 2015. Mishra et al. [6] managed to solve equation (1.1) with a promising results and its better than the results given by Bongsoo [1] . Block methods which compute at several points simultaneously to obtain the approximated solutions have been proposed by several reseachers such as Fatunla [4] , Majid et al. [7] , Rosser [9] and Shampine et al. [10] . In 2011, Majid et al. [8] and Mukhtar et al. [11] have derived the 2-point and 3-point block 1-step method for solving general 2 nd order ordinary differential equations (ODEs) directly. Both of these methods managed to give the numerical results directly without the need to reduce the second order ODEs into the
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systems of first order ODEs. Later, Mukhtar et al. [12] derived another block method called 4-point 1-step block to solve the same types of problems as in Mukhtar et al. [11] and Majid et al. [8] . The comparison have been made between the block method with another types of numerical methods and the results shown that the block method could give better accuracy with less number of steps. Later, their work have been extended by Hasni et al. [14] and Majid et al. [13] for solving linear 2 nd order BVP directly using 2-point and 3-point block 1-step methods respectively. That motivated us to extend the 4-point block 1-step method to solve linear 2 nd order BVP with Dirichlet boundary conditions. II. DERIVATION The formulation of the 4LBVP will be based on Mukhtar et al. [12] . Based on Fig. 1 , the interval was divided into a series of block where for each block consists of 4h where h is the step size. The approximating solution of y n+1 , y n+2 , y n+3 , y n+4 will be simultaneously computed at x n+1 , x n+2 , x n+3 , x n+4 . The modified Euler method will be used as the predictor whereas the block method will be used as the corrector. Then, Lagrange interpolation formulae will be used to derive the corrector formulae. The interpolation points involved would be (x n , f n ), (x n+1 , f n+1 ), (x n+2 , f n+2 ), (x n+3 , f n+3 ), and (x n+4 , f n+4 ). The Lagrange interpolation formula (2.1) would be as follows: 
Thus, it will be followed by integrating equation ) , , ( 
III. IMPLEMENTATION
The implementation for solving the second order linear BVP will be based on the predictor corrector scheme where the modified Euler method as the predictor and the block method as the corrector. At first, the modified Euler method will predict the approximate solution and the block method will correct the solution up to r times where r is the number of iterations until the convergence is satisfied. To obtain the numerical results for BVP (1.1), linear shooting technique will be implement together with the 4LBVP. At first, the BVP (1.1) will be modified into two equations (3.1) and (3.2) which are as follows: 
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Next, (3.1) and (3.2) will be solve till the end of the interval. Then, the last solutions obtained from (3.1) and (3.2) will be used together with the boundary value, β at the end of the interval, b in the linear shooting method (3.3) to obtain the numerical solutions for linear 2 nd order BVP. 
The test equation (4.1) will be substituted directly into the corrector formulae (2.2). For the next step, the formulae will be rearranged into the matrix form. Then, by setting the determinant of the matrix equal to zero, the stability polynomial will be obtained. V. NUMERICAL RESULTS Three tested problems have been chosen from the literature to demonstrate the effectiveness of the 4LBVP for solving the Dirichlet BVP. In table 4 , there are three problems that have been tested with two different step sizes which are 0.05 and 0.001. The maximum and average error clearly show that the 4LBVP was able to solve the BVP with Dirichlet boundary condition. The total number of steps and function call were also given in this table. From the table 4, it can be seen that even for a large step size (example: h = 0.05), 4LBVP still managed to give high accuracy. 4LBVP doesn't need such a small step size to obtain high accuracy. Of course, it's obvious that the accuracy will be increased greatly when the step size getting smaller but the drawbacks is the total number of steps also will be increased. Thus, it will lead us to a high number of function call.
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( ) ), cos( ) ( ' ' x x y x y + = [ ] 1 , 0 ( ) , 0 0 = y ( ) , 1 1 = y Exact Solution: ( ) . 2 ) cos( ) 1 sinh( 4 2 ) 1 cos( ) 1 sinh( 3 ) 1 cosh( 3 ) 1 sinh( 4 2 ) 1 cos( ) 1 sinh( 3 ) 1 cosh( 3
VI. CONCLUSION
In this research, the implementation of the 4LBVP for solving the two point BVP with Dirichlet boundary condition have shown that this method indeed could solve the problem with an acceptable solution. The 4LBVP also managed to solve the problem directly without the need to reduce into the systems of 1 st order equations. The 4LBVP also managed to solve the problem with lesser total steps.
